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CLAIMS 



(57) [Claim(s)] 

[Claim 1 ] The inhalator connected with each of said cylinder in order to feed a fluid into each of one piece or the 
cylinder beyond it (2), and said cylinder (13), The exhauster connected with each of said cylinder since the exhaust 
gas from each of said cylinder is sent out (14), In the equipment used in order to examine the engine (1) which has 
the piston (7) at which said cylinder was respectively held possible [ reciprocation ] inside, and a driving gear (10, 
11, 12) for making each of said piston reciprocate The pumping plant for decompressing each of said cylinder 
selectively or pressurizing it (42), Equipment used in order to examine the engine (1) characterized by having 
coupling equipment (36, 37, 38, 39, 40, 41 ) which establishes and maintains communication between said pumping 
plant and each of said cylinder while said piston has reciprocated. 

[Claim 2] Equipment with which said coupling equipment contains the manifold (36) connecting with each inhalator of 
said cylinder in equipment according to claim 1 . 

[Claim 3] Equipment said whose pumping plant is a positive pressure pump in equipment according to claim 1 . 
[Claim 4] Equipment whose pumping plant is a vacuum pump in equipment according to claim 1. 
[Claim 5] Equipment containing the valve gear (R1 thru/or R8) which is connected with each of said exhauster in 
order to forbid selectively the flow of the exhaust gas from each of said cylinder, to make it possible and to change 
the flow rate of exhaust gas in equipment according to claim 1 and which can be adjusted. 

[Claim 6] Equipment with which said driving gear contains a variable speed motor (28) in equipment according to 
claim 1. 

[Claim 7] Equipment containing the equipment (PI thru/or 8) which is made to generate a pressure signal by each 
reciprocation of said piston, and detects said pressure signal further in equipment according to claim 6. 
[Claim 8] Equipment which contains the equipment (33) which analyzes said pressure signal in equipment according 
to claim 7. 

[Claim 9] It is made the internal combustion engine (1) which has one piece in which the piston (7) which can 
reciprocate to each interior was held, or a cylinder beyond it (2). Have the head (6) ****(ed) from the piston to 
which each of said cylinder related, and ** (8) of the adjustable volume is formed with a head (6). In the approach of 
examining the internal combustion engine (1) which can reciprocate within the cylinder to which it has the inhalation 
path (13) and flueway (14) which each of said cylinder connects with a ******** room, and each of said piston 
related The approach respectively characterized by analyzing the pulse which established and maintained the 
pressure of the aforementioned room which is forward or negative selectively to atmospheric pressure inside, was 
made to generate a pressure pulse according to each reciprocation of said piston in it, and detected said pulse, and 
was detected while making the related piston reciprocate. 

[Claim 1 0] How to include changing each reciprocation rate of said piston in an approach according to claim 9. 
[Claim 1 1] How to include controlling the flow rate of the exhaust gas from each of the aforementioned room in an 
approach according to claim 9. 

[Claim 1 2] How to include detecting the pulse relevant to each of said cylinder regardless of the pulse relevant to 
other cylinders in an approach according to claim 9. 

[Claim 1 3] It sets to an approach according to claim 9, and is the approach that the pressure of said cylinder 
respectively maintained inside is lower than atmospheric pressure. 

[Claim 14] It sets to an approach according to claim 9, and is the approach that the pressure of said cylinder 
respectively maintained inside is higher than atmospheric pressure. 

[Claim 1 5] An approach including forbidding the inflow of the fluid to the inside of each ** through the related 
exhaust port in an approach according to claim 9. 

[Claim 1 6] How to include forbidding the flow of exhaust gas outdoor [ each ] through the exhaust port of a 
******** room in an approach according to claim 9. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] When this invention is further specified about the approach and equipment which examine an 
engine, it relates to the approach and equipment which examine the internal combustion engine which has at least 
one cylinder which it was equipped with the piston which can reciprocate inside, and was equipped with the suction 
valve portion and the exhaust valve. 
[0002] 

[Description of the Prior Art] It is a custom to examine an engine operating the internal combustion engine of the 
application of the object for automobiles, and others under the power generated by itself, or by connecting the 
crankshaft of the engine which examines with the motor whose actuation of the engine's rotating part and 
reciprocation part is enabled, or other drive motors. 
[0003] 

[Problem(s) to be Solved by the Invention] In order to examine the engine operated under the power generated by 
itself, it is required for a certain device, for example, the engine, to use the dynamometer for adding a load. 
According to the custom, this dynamometer is whether they are an alternating current or a d~c generator and Prony 
brake. Since it is required to use a dynamometer, cost and time amount required in order to examine an engine 
increase. 

[0004] By examining, while being operated under the power which generates an engine by itself, it is possible to 
perform some trials [ like ] which are for example, a horsepower output, fuel consumption, exhaust air bleedoff, etc. 
However, in order to operate an engine under the power generated by itself, it is required to form the equipment 
which supplies a fuel, the coolant, and a lubricating oil, and to form noise-reduction equipment. An elaborate 
ventilator is required in order to operate an engine under the power generated by itself in addition to it and to make 
an engine's exhaust air process (accomodate). 

[0005] Since there is an inclination for the engine to stall when the load added to an engine increases exceeding the 
level which the engine can permit although many requests can be examined by examining the engine currently 
operated under the power generated by itself, the defective detection trial (integrity tests) which can be performed 
to a valve train, a cam shaft, a cylinder crank case, and the cylinder head is restricted, it — in addition, unless the 
defect is remarkable extent, the defect of a certain defect, for example, a valve, and the piston ring cannot be boiled 
comparatively, and cannot necessarily be detected between operations of the engine in a low operating speed. 
[0006] Driving an engine with the means which is other than the power generated by itself is known as an engine's 
motoring (motoring). Although an engine's motoring (actuation by the motor) cannot perform the trial of a 
horsepower output, fuel consumption, exhaust air bleedoff, etc., a trial of much others can be performed by driving 
an engine by the motor. Moreover, the need of abolishing the need of forming storage of a fuel and sending-out 
equipment, and forming an exhaust air ventilator is avoidable by driving an engine by the motor. 
[0007] 

[Means for Solving the Problem] An internal combustion engine can examine by driving by the motor with which the 
engine which is going to examine was connected with the driving shaft by this invention, or other motors. While an 
engine drives by the motor, the engine's cylinder can be maintained in the condition (evacuated) or the condition of 
having been pressurized decompressed or exhausted selectively, and it becomes possible to examine a large number 
which cannot be performed when operated under the power which an engine generates by himself by that cause. For 
example, the commutator (restrictor) of the downstream of an exhaust port can restrict the flow of the exhaust gas 
from the exhaust port of each cylinder, or it can prevent thoroughly, and it becomes possible to supervise the 
pressure wave form signal generated with the air caught between the exhaust port and the commutator by one 
piece or the pressure sensor beyond it by that cause. It becomes possible to detect leakage of the valve in an 
engine's low motoring rate by the sensibility of several cubic centimeters/m thereby above all. In the engine 
operated under the power generated by itself by it and the contrast target, it is required to discharge without 
restricting the flow of the exhaust gas from an exhaust port, in order to make it possible to miss exhaust gas. 
Therefore, the engine operated under the power generated by itself can permit hundreds of cubic centimeters 
leakage per minute, without being accompanied also by the performance degradation in which what kind of detection 
is possible. Since the defect of such an engine that is hard to arrest shortens an engine's useful life longevity 
eventually even if even if it does not have ****** j n the engine performance in substantial effect while an engine is 
new, detecting is desirable. 
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[0008] By exhausting a cylinder, it is possible it to be not only possible to examine a valve, but to examine many of 
other functions. For example, it is possible by exhausting a cylinder to inspect the engine performance of a piston 
compression ring and the oil ring. If a vacuum carries out the operation which sucks up a lubricating oil from a crank 
case, the oil ring has a defect clearly. 

[0009] Moreover, by exhausting a cylinder, it becomes unnecessary to remove an ignition plug and, thereby, 
accidental trespass of the foreign matter to the inside of a cylinder can be avoided. 

[0010] Moreover, it becomes possible by exhausting a cylinder to measure friction of an engine to accuracy far 
rather than the case where that is not right. By exhausting a cylinder, a part for the air / fuel compression zone of a 
workload while rotating an engine with a crank can be lost. By losing such a compression load, the torque measured 
while rotating an engine with a crank will originate only in friction of an engine's migration part. 
[001 1] By pressurizing a cylinder, it becomes possible to abolish the need of using a dynamometer and to still 
acquire the information about the existence and endurance of a defect of a cylinder block, the cylinder head, 
bearing, a coupling rod, the rotating part of all others, and a reciprocation part. Moreover, while becoming possible to 
evaluate the engine performance of a compression piston ring by pressurizing a cylinder, it becomes possible to 
detect loss or breakage of the piston ring. 

[0012] The equipment by this invention fits especially in order to examine the automobile engine which has the 
reciprocation piston held in the cylinder connecting with the valve gear which opens and closes inhalation opening, 
an exhaust port, such inhalation opening, and an exhaust port, or other engines. This equipment contains the 
adjustable valve which makes possible flow of the air which flows into a cylinder through the equipment which 
pressurizes a cylinder selectively, and is decompressed or exhausted, and an exhaust port, and flows out out of a 
cylinder, forbids it, and (disable) adjusts the flow rate of air, i.e., adjustable system style equipment. 
[0013] One method of examining an engine by this invention is maintaining a pressure (subatmospheric pressure) 
lower than atmospheric pressure in a cylinder, while restricting the flow of the air to the inside of the cylinder which 
lets an exhaust port pass, forbidding thoroughly and making a piston reciprocate. 

[0014] One another approach is forbidding runoff of the air to the outside of the cylinder which lets an exhaust port 
pass, and maintaining a cylinder in the super-atmospheric pressure force (superatmospheric pressure) between 
reciprocation of a piston. 

[0015] In each approach, closing motion of a suction valve portion in case a piston reciprocates, and an exhaust 
valve generates the pressure variation pulse which can be detected and analyzed, i.e., a signal, in order to obtain the 
data about an engine's engine performance. 
[0016] 

[Example] One example of this invention desirable now is indicated to the accompanying drawing. The equipment 
which is constituted by the desirable example of this invention and can enforce the approach of this invention is 
used with the four-cycle internal combustion engine 1 of common use. An internal combustion engine 1 has two or 
more cylinders, and has shown them that one of cylinders of it occupies one location inside the cylinder crank case 
3 which has an oil basin 4, a cooling jacket 5, and the cylinder head 6 in drawing 2 with the sign 2. The interior of a 
cylinder 2 is equipped with the piston 7 possible [ reciprocation ]. Like a custom, a piston 7 is ****(ed) from the 
cylinder head 6 so that the combustion chamber 8 of the adjustable volume may be formed between the cylinder 
head 6 and a piston 7. 

[0017] The piston 7 has the piston pin 10 which supports two or more outside rings 9, and is connected with the 
revolution crankshaft 1 2 by the coupling rod 1 1 like a custom. 

[0018] The fluid inhalation path 13 and the flue outlet path 14 are connecting with the combustion chamber 8. Paths 
13 and 14 have inhalation opening and the exhaust port which are opened and closed with a suction valve portion 15 
and an exhaust valve 16, respectively. Although the suction valve portion 15 and the exhaust valve 16 are made to 
bias with springs 1 7 and 1 8 by those closed locations, they are movable by the revolution cam shaft 1 9 which acts 
on the valve actuators 20 and 21 in those open locations. In order that an ignition plug 22 may light like a custom 
inflammable air / fuel mixture inserted in the interior of a cylinder 2, the combustion chamber 8 is connected with. 
The valve with which the cylinder crank case 2 was equipped is sealed by the custom with covering (not shown). 
[0019] The flywheel 25 is being fixed to one edge of a crankshaft 12. The crankshaft 12 is connected with 
transmission when this engine is installed in the car. However, the crankshaft 12 is connected with the torque 
transducer 27 by the coupling 26 of common use in this indicated example. Moreover, the torque transducer 27 is 
connected with the desirable electric drive motor 28 of a gear change mold by another coupling 29 of one common 
use. The edge of the opposite hand of a driving shaft 12 is being fixed to the pulley 30, and such a pulley has the 
drop (indicia) 31. A drop 31 makes it possible to determine the angular position of a driving shaft 12 by viewing like a 
custom. 

[0020] The drive motor 28 is connected with the actuation controller 32 of the structure of common use. The 
actuation controller 32 can be equipped with the known variable frequency for controlling the rate of a drive motor 
28, or other suitable equipments. 

[0021] The actuation rate controller 32 is programmed by computer 33 of common use. In order to make it possible 
to always determine the angular position of a driving shaft 12. the axial encoder 34 of common use is combined with 
the actuation rate controller 32 and the computer 33. 

[0022] An engine 1 is a four-cycle V-8 mold engine of common use which has a manifold 38. By the manifold 38, a 
fluid, for example, air. can be fed into inhalation opening of each cylinder through the path 1 3 of common use. In the 
indicated example, the manifold 36 has the inlet port 37 connected in the air-suction-system path of the cylinder of 
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a left-hand side train, and the mode of common use, and the 2nd inlet port 38 connected in the air-suction-system 
path of the cylinder of a right-hand side train, and the mode of common use. Conduits 39 and 40 boil inlet ports 37 
and 38, respectively, and they are connected more with the supply pipe 41. The supply pipe 41 is prolonged in 
atmospheric air through the reversible fluid pump or the air pump 42, and the filter 43. 

[0023] An air pump 42 can be adjusted so that it may be possible to pass air in the one direction in which it was 
chosen of the two different directions as it drove by the motor 44 of the type of a variable speed motor or others 
and arrow heads A and B showed to drawin g 1 . The pressure transducer 45 of the known structure combined with 
the supply pipe 41 can determine the pressure of the air in a manifold 36. The pressure transducer 45 can detect 
and measure the pulse generated by change of the pressure in the supply pipe 41 produced from closing motion of a 
suction valve portion 1 5 and an exhaust valve 1 6, and reciprocation of a piston 7 as known well. 
[0024] The pressure and amount of a lubricating oil are supervised by the pressure transducer 46 of the common 
use combined with the engine 1 by the conduit 47. a lubricating oil is suitable for a transducer 46 in the usual mode 
— again — ** — the operation which directs unsuitable supply is carried out 

[0025] One near flueway of a V-type engine is connected with an exhaust manifold by the custom, and the flueway 
of the opposite hand of an engine like a parenthesis is connected with one another exhaust manifold. However, since 
the aperture of a multiple cylinder four-cycle engine's exhaust valve has predetermined overlap when examining an 
engine by this invention, each exhaust manifold is removed and the flueway of each cylinder is connected with the 
adjustable commutator or the valve by the conduit of itself. This adjustable commutator or adjustable valve makes it 
possible to adjust so that the flow of the exhaust air from the combustion chamber of the related cylinder or the 
flow of the exhaust air to this combustion chamber may be changed into the flow rate as which the full flow, a non- 
flow rate, and the arbitration between them were chosen. For the object of instantiation, a sign E1 thru/or E4 have 
shown the flueway of the cylinder of a left-hand side train in drawing 1 R> 1, and a sign E5 thru/or E8 have shown 
the flueway of the cylinder of a right-hand side train. Each flueway is combined with the commutator R1 thru/or R8 
in which each accommodation is possible by, a conduit C1 thru/or C8. The pressure transducer is prepared between 
the commutators relevant to each exhaust port A sign P1 thru/or P8 have shown these pressure transducers, the 
structure where these pressure transducers P1 thru/or each of P8 is the same — it is — and each conduit — it 
can act so that the pulse caused by inner pressure variation may be detected in the general mode known well. 
[0026] If to examine an engine 1 where the combustion chamber of each cylinder is exhausted is wished, it can drive 
in the direction which causes the flow of the air which shuts a commutator R1 thru/or R8, and lets the pump [ in / 
for a pump 42 / the direction of an arrow head A ] 42 pass by the motor 44. Thereby, each combustion chamber is 
exhausted and it is maintained by the negative pressure to atmospheric pressure. If it is operated so that a drive 
motor 28 may drive a crankshaft 1 2 then, each of a piston will reciprocate, and it will be opened [ each suction valve 
portion 1 5 and exhaust valve 1 6 relevant to each cylinder ] and closed by turns like a custom. 

[0027] Whenever the suction valve portion relevant to a specific cylinder operates, a pulse, i.e., a signal, occurs in a 
supply pipe 41, the pressure transducer 45 can detect this signal, and it can be measured. The signal generated by 
change of such a pressure is sent to a computer 33 in the mode of common use, and in a computer 33, in order to 
determine whether whether the suction valve portion and the exhaust valve have sat down appropriately, the piston 
ring, and especially the oil ring of the lowest location supported by the piston are acting appropriately, it can 
supervise and evaluate these signals. 

[0028] Since the combustion chamber of each cylinder is maintained by the pressure lower than atmospheric 
pressure, the air included in such the interior of a room is a slight amount very much. Consequently, there is almost 
no air compressed by migration of the related piston 7 in a habitual compression stroke, or there is completely 
nothing, therefore the work made in a compression stroke with each piston may be disregarded. Consequently, an 
engine's torque measured by the torque converter 27 is based on friction resulting from this engine's migration part 
almost thoroughly. 

[0029] If air is enabled to invade into a combustion chamber as a result of damaging the piston ring or losing, since 
the pressure in each cylinder will rise, breakage or loss of a piston compression ring is detectable by exhausting 
each cylinder. 

[0030] If to generate positive pressure in an engine's 1 cylinder for the experimental object is wished, in order that a 
pump 42 may introduce air in the direction of an arrow head B into the inhalation manifold 36, it will be adjusted, and 
a commutator R1 thru/or all of R8 will be shut completely selectively. Although a piston 7 reciprocates by the 
example by revolution of the crankshaft 12 by the drive motor 28, the super-atmospheric pressure force of the 
combustion chamber of each cylinder becomes quite higher than the pressure obtained by operating an engine with 
the power generated by itself. 

[0031] It opens and closes by turns, and when each piston 7 reciprocates, thereby, a pulse is generated in each 
conduit CI thru/or C8, and each suction valve portion and exhaust valve can detect these pulses by the related 
pressure transducer P1 thru/or P8. and can measure them. When an engine drives with a drive motor 28, by causing 
and maintaining such super-atmospheric pressure force in each cylinder, it becomes possible to add a load higher 
than the load which can be generated by the other approaches to all rotating parts and a reciprocation part, for 
example, a piston, a coupling rod, a crankshaft and bearing. Consequently, when operating the existence and 
endurance of a defect of a valve, a cam shaft, a crankshaft, a cylinder crank case, the cylinder head, and the same 
part with the power which generates an engine by itself, it is not necessary to use a dynamometer and can examine 
in the range larger than the possible range. 

[0032] The pulse generated in each cylinder according to closing motion of reciprocation and the suction valve 
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portion of a piston, and an exhaust valve is detectable each pressure transducer P1 thru/or P8, in order to enable 
analysis by the engine and the computer of the component. For example, lowering of the super-atmospheric 
pressure force detected by the pressure transducer of the cylinder to which arbitration related may direct breakage 
of the defect of an exhaust valve, and the piston ring or loss, and/or poor actuation of a valve. Since it is held at a 
pressure quite higher than the pressure generated in the usual condition when the air in a cylinder and a conduit C1 
thru/ or C8 is operated under the power which this engine itself generates by himself, it becomes possible to 
perform the high trial of sensibility far rather than the case where it is based on the other approaches, by change of 
the detected pressure. 

[0033] Since it is not necessary to remove an ignition plug and and actuation by an engine's motor does not need 
combustion of a fuel regardless of whether an engine drives with a drive motor while a cylinder is exhausted or 
pressurized, it is not necessary to form the ventilator which supplies a fuel and processes exhaust gas. 
[0034] Since the equipment by this invention and one another advantage of an approach do not need to operate an 
engine with the power generated by itself between trials, they are being able to decrease remarkably the noise level 
which accompanies a trial of the engine operated under the power generated by itself. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] Illustration drawing of the equipment which can exhaust an internal combustion engine's cylinder 
selectively, or can pressurize rt 

[Drawing 2] The sectional view for an illustration of the typical reciprocation piston-engine cylinder of the class 
which suited so that the equipment constituted by this invention might be used. 
[Description of Notations] 

1 Engine 

2 Cylinder 

3 Cylinder Crank Case 

6 Cylinder Head 

7 Piston 

8 Combustion Chamber 

10 Piston Pin 

1 1 Coupling Rod 

1 2 Crankshaft 

13 Fluid Inhalation Path 

14 Flueway 

15 Suction Valve Portion 

16 Exhaust Valve 

27 Torque Transducer 

28 Drive Motor 

32 Actuation Controller 

33 Computer 

34 Axiai Encoder 
36 Manifold 

39 Conduit 

40 Conduit 

41 Supply Pipe 

42 Air Pump 

43 Filter 

44 Motor 

45 Pressure Transducer 

46 Pressure Transducer 
R1 Commutator 

R2 Commutator 

R3 Commutator 

R4 Commutator 

R5 Commutator 

R6 Commutator 

R7 Commutator 

R8 Commutator 

P1 Pressure transducer 

P2 Pressure transducer 

P3 Pressure transducer 

P4 Pressure transducer 

P5 Pressure transducer 

P6 Pressure transducer 

P7 Pressure transducer 

P8 Pressure transducer 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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[Drawing 1] 
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